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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce 
deterioration in a directivity gain due to gaps 
among radiators caused when the radiators 
consisting of a plurality of antenna elements are 
arranged in a triangular form for a configuration 
of a phased array antenna used mainly for 
communication and to realize the antenna 
configuration where a gain reduction is 
circumferentially uniform. 
SOLUTION: In the phased array antenna, the 
shape of each radiator Am formed by arranging 
each antenna element at a pitch of 1 
wavelength or below is made to be a cross 
shape, and the radiators Am are arranged 
without a gap to realize a configuration of a 
regular triangle arrangement. Thus, the module 
configuration is facilitated and the directivity 
gain can be enhanced. Since the aperture ratio 
of the radiators in the X, Y axis direction is 

nearly equal, the difference of the directivity gain reduction at each cut face in the 
case of beam scanning can also be improved. 
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[ami s<y§oii oisgf iai^£0feii2}E(iu2} ^sosah , cxejsi eteiu oi^oiiiir sapis mm& mm gpib 
%h ;>iy°i y=? ^goti 21 » xiss oi^°i msim JH^jam, is sai asoo om xm&o\ esj§[ aau e 
a. 

[5H1 =£B1 ffll^EOiejl^EIIUfe . ^2|°l efEilU 4i»g 1 ffl§ OISISJ ?i»2£ §S@ gfAP|°| |y§ 4!»g2S 

Slfe . 21= gi^ll UHxISKH g&^ig HH1°| ^e!^ 4> 2J}I QS0II , S§°l S0I8MI 8(2, 01^ 

8 8«A|3|fe 3301 P^oHSa SE'. X Y ^9»2| SAPI2I 3H^UI^ CHg @§ SPI (DIE Oil gj ^AtA|2| 2f KM B 

Oil 81WAI 01^ H6IS2I XlOlE 3HdSQ. 
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[St*s i i ss&oii HHxisia. e§} 01321 ofam ^xis a sapisj . &pi sapioii aigsm gxia bi^pis 3}fe ^4oh°i °« 
ei« e§s im^EoteiiaEiiuqii sich. s^hsoii dHxiam ?h (mb §4 = 1 , 2, -m) 21 sapis a^i. ^pi gupit 

n x n (nb 221 §4 £X|2| a**^ dH^ES 3 H1 1 2| AH" CHaiom . £PI M 1 2| AH" 0)aiO|2| 2IS0II SSIEU* HHxia n x 
(n / 2) ±»S @ HI221 AHS OiaiOIS 3JHf ^§2£ S}Q HI^EOieiiaEIIU. 

IS?§ 2] S2H&0II HHx|£1H. ES}0)£|2| °}E1IU ±XI£ 3 SAPI2I , 4PI SAPIOII Qifof]] «XI8.0I£PI« ?>b §S40H21 °« 

as assess w^sotaiaaiuoiraiw. ois'e ^zfssoi-uHxiam (mb §4- : 1, 2. -m) asAPisan, *pi saj 

Jlfenx n (nfe 2 2) §4=s) ±»2| HBgSS.S »l 1 2| AHM 01EII0I2L ^Pl HI.1 2| AiS (M2II0I2I 2»B!0B S«5fE^ mixia 

n x (n / 2) ±I.\S. a HI221 AHS 01 511 01 £ ^§2S §}L> HI ^ E 01 511 a Ell U. 

[fgsi xmia mg§} fig] 



[SgOl 71^ SOU 0I..S88 .2 XI?! Oil HOi-eJ 0132) AHb OI5II0IB HI 0)5} 2«E|b E^IH 32 S1££¥EI ¥^a HI ^£01511 a 
9IU0II 2101. 2£l $?£ia 919114 SA| H£!§ g> b q«£)°l 21 Willi ±XI£¥EH S API Oil 88 201 a 



[gEH°l 3|s] 3^6B S5H2I OISIIOI SIEIIUSI ^gOIIS U E| Life 3S0I2. CJLP1 "±Ji 3311 «i EH 31 SS Oil 211} 9\& 9IIE& 

2J HI^£0|5I|2| t¥Dlxnig AP 9 5 - 7 7 (1 9 9 5 - 1 1 ) 3g 1 (HI 3IIHEICH 91Q. 3S60II 2iQI, Amb SAh J\, P 

Smb 0|£PI. I 8 3^ I'SJI Eb SdlPI. 2fe^^B» Eb 2JS!a XI. 3 ab &&2t dH§. 4b aEIIU ±7}M UEHtSCH 
|sj5jog ffl|^E0|5liaEIIUb , 3|2}2| SAP I (HI 0|£PP> §^§a. 3£IU, SS?I£} S 3FA1S 12S 31 XI SfH. ±I> a^OI = 

H3ii a d ms 01&21 out , SAPib 015121 aEiiu ^xis^ei ?s§a £pi oiaioi ae»u SAPib mm w=? 

(HI 01 £1 2| aEIIU ^Xlfi gfeia^OII §S 2.^25 dHgS} gfAPIS £PI gfAPIS bHSS 31°£ S*1I2| CH5II 

oi aaiu* ?gspi °ia 

[0 0 0 3] cneoii sdioii asioi gg&a: &pi oiaioi &}Eiiu2i s ^ai^ , 21 sapioji -^xia •oi4Pi°i : ; ?i,#e. mo\m 52s 

, BIB! 3U0II UEUHE^ SSIb SgfOfl ?|g2} 3°£ ^fiff * &C4-. 01 3 1 (HI AH . S ^AKHI 4=e}6P! 3ai0|g SSPI , J\ 

ais a on gjgspi sfE^ SAPi2i a^s g§si2 2ici e, gfAPi2i 2} aEiiu ±nm oiaAise s?, asm £*Pt s^s 
^ oil HHxia^ si^i mi soil , x .^sgay ^ssf2i sap 121 n=?u\j\ yu. a ^aiai°i zj aoii 2ig} xr»s 01= noisoi en 



[0 0 0 1 ] 



[0 0 0 2] 
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* tar a 61. 33 & :»Hi^8:?ia #ai oiia »apis*b Bi4|lnaie>aius= . as asoii emiu _^xp> m 
.as 'sapi* s^aoii «»» ass isa^i (oi^oii , «w ji^oii y=? (g« o 01 azia 0151011 asH, §^ ?h^sluoii hhxi 

\tt 4 aaiU £Xfa 4_Xf40f ihfcoPI 9l8N(iQIS0U) , 01 51 Oil XISS 0IS2|.SSPt £B2JQ. *8l, feB 01 =01 fi^QQ 3|r 

Woisai ndi^sj cnaioi b-huoii 3 ¥ oil ah ^ , meoi k8 beiiu ±» miboi ussiiaa. 

[0 0 0 5] 5.^, WaiOI : ejQm ?a«ISAJ . 3S7 0I1 SJOIAIfe, Amfe -gJA^I. PSmfe 0|£PI. 1 8 SEfe s 

UP I. 2bS^eXJ SfegJ^BXK 3ab Aa^i tiH^, 4 b eiEilU £XH UEILH3 Amb DH^SOII OiSja JH0IU ± ■ 

x\m ^x^oii 22s laan, &pi ^apis ^§ uH«»e e*am ±x> zi^oi 5h?-bsoii sich gjio^i se as gui oh 

x|£PI ?)6H(t[H^0il) . kg XlSfS 0I*=§ 2b 20! S 4^ JttO. 3HU, £PI »AK?l5te , X Y -*S»S| SAPia }H^UI 

7* a^n, ^MAia sai asoii ?io\m xi»s oi« nets on »op* azjch 

[0 0 0 6] oi »as '«aa sum aiaspi sH8H(insoii) oi^oia 2012. s^Mwioise Bisiojar&aiusAi . oiaa &. 
am £xf£¥S sapis «hxi& oijoii ^^ib z.^oii sib nsrs 01 ^a- xists ^asm. gjaiua sai as? 011 cn& 01s 
xioh&a »<>Pt ^cng 2! &g e*ai.u ^sa ^eg _ 5_oia 

[0 0 0 7] 

[nfxiia oHsapi a» 4*ei xii 1 21 arson 21 & B^Eojaiaaufc , perron bHxia oiana e*aiu £x*s h »api» . ao\ sai 
21011 as'em «»s oi^pia afb ^^oiia ™eim aeas^Ei-^aEm, £pi Bi^Eojai^aiufc season miasm }Ha s 

APIS an, 5sPI gfAPP* nx n ±Il°\ ^M£g g HI i g /a^ ojaiOia . 4PI 30 1 Si' AIM (M3IOI2I atBOII fi!S8^s* UHHS 

nx (n/2) a bi2si'ais oiaiois a^a .aaiu i »s otsta z^as Mae ssoia. 

[0 0 0 8] 5, H1221 b^oii sib Bi^kojaietaiut . se^oii uhxis «aa e^aiu ^»sa sapisj, ^pi sapioii oisst 
n ^xia oife^is ^^5h°i ^ei^ ssss^a ?sgn, £Pi w^Eo^i'&aiut oig^ ^2tgsoii «Hxi@m im stapis 

95, -391 1 £1 S3 Oil 2101AI Xil 1 2] Ai^ OiaiOj^ «3| Xil 1 21 /d« OiaiO|2| 2tH«l 26f£^ HI 1 2j S3 Oil SiOIAH HI 2 9 AHH CHdl 

oia unxie ^i^s »M^«>«ei ?§ss &a aapsEwaiBEmoio. 

[0 0 0 9] 

[^32! ^A|2J SEH] ^A|2| SEH 1 . 3B I ^^ ¥E1 3 g 4 te 0 | »3£| ^A| §EH 1 S UEf-Ulfc CH^f ^^£0111, 1 2] ffl|^£ 
Otai&aiug XfAllff LHSS 3H2S¥E| 3S4 0II UaUIO. 3S 1 '2£?E| 3^4011 SI 6l, AmteSA^I, PSmfeOI&PI, 18 
SEfe SblPI. 2fe S^eX|- E^S^&XK S A afe HI 1 2] AHH OiaiOl, S A.bfe HI 221 AIH OiaiOl, 3 a b A 

«2t bHg, 4^ &aiu ^xfs UEfyia. 01 saoi! sis cnaioi eaiufe , 3H 1 21 (a) oil UEimfe oiasi sAPia , ns 1 g ' ( 
b) 011 u&u^ &AP121 zrzfoii cng am oi^^is at -^4=^21 s^eis's^ s£¥H ?sa2, 3011 uauib n x 

n HI 1 21 AIM OiaiOISf . HI 1 2| AHH CHai0|21 4 e Oil SS[£^ ( 3^4 011 UEIUi^ n x (n / 2) £»S & HI 

29\ AH^[ OiaiOU^HOil 3g 2 Oil UEHJfc X^ §&2| SAPI^ ?{JBO. »API» §SB BBU ^Xf2| y^g , ^P|2| bH 

fl£ &APIB a«8^ f SE& S^2|S bH^o^ 9|8H(01ISOII) . X * * Y «g*»2| ^Xf Ul S 3 : 2 3^SAH^abHxl9 
a OI2!eCK¥E|) i a 71 &Af 31m JHM 3^ 1 Oil UEHJE^ Afc}^ «H^& 5!°^ SMI 3- ffll^EOtai&amS ^^5^3 91Q. 

[o o 1 oi asoii *aoii ^s^oi aaeo. oi tteoii a» ra^Eojaieaiufe , ^apisi m&m &xm9.^ 32s , ^ 

APIS StTII bHxISm S&^a UH§2| ^SS ^ Sl^l 'MS (HI . 26"2l S0I8MI XI OI^M gf^APIfe 5! 

oi ^aao. a, x «a»a y ^APia aaai 2Ui^^^^g a^i fms-oiL-^^A f ai ^i ^ goiijfo rAijcis^ 

o i^ xiot^2i aoj£ J ji^gcK iff, &pi gfAPia . oioi ovaiu ±x*£i uh xi on asm .01 a a^oii ss^a^pi oh^ 

oil , MoiE §H ai^oi sjHiaa. k^ai, xiss ^sioii aam oiaioi e^aiu axiisfe . naiois £^ ai^s ^hi^ oiaioi 

[0 0.1 1 1 Ala aa 2/ 01 W3a «AI 8EH2» UBLIIfe CHS* ^SEOID. 3^011 ^CH, Am^^Af^l, PSm^OI 

fePi, ■ i g a^ s«3i sE^a^^HH^i, 2^ &xt se^ s^b xk s a hi 1 a ahm cnaioi, s a bb hi 2a aim cnaioi 
, 3 be 2§^ hh§, 4fe2fEim4:in umq. hi 2a ttsoii as oiaioi &amfc , oiaaaApia. ^>pi &Apia 2121 
011 cHssm or^^ifi srfe: ^^^a ^eim sgo^^Ei ?aaa ^pi ra^Eotai&aiufe , ^Aia seh 1 ^ s& sapioii 
^ch. 3 aau ^xfa e>^oii xf^sg ^3. £Pi a^j 3im .?hs oie^ ^§§oii uh» & sss-Bi^sEOfai&aiua ?^ap 
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• 10 0 1 2.] P it Oil §5f S£|0|| ^mbi^S^a. Ol SSOil 2|§[ IHI^E0mie}EIIUfe^»fA^|2| g&OI 41X1 SEH0I2, Olg£ 

mas soietM ^aef 3ioi^teeu. 3bhsoh, ess q?«£ goiemia. gjAPif as gt:ni bHxism oiaioism 4- s^, 

HJi^CHI . Xlgfg OI^S §*&APIfe 501 Dl^oHSCt. a, £PI gfAK?|2| SA| sgg, 0101 2>BIU £X|2| dHXIOll 2|6p2 0)£! & = 0|| 
^53>l fiPPI dH^OII . A|0|E £S amOl 2JHISIQ. tr|£|AH. XlSfg &S2| §I£|0II 21812 CH eilOl ffEOU , 3fi||0lg £2 91 

einie.KHaioi yaiu^t 4- opioiiah;= eiaiu ±xisah i§ oioias ^sn2i on uaytxie* . sg. ei 
si§ g&oiaiE 01 ggs gssm. 



[0 0 13] 

i^gsi 53H hi 1 21 s soil iw^EoiaiefEiiuoii sioi. sapis &xi h&ssai as 2t:ni A6}2t uh^s} 212s 3h 
^slhoii gfaiu rfcxis sijiss UHXI& 4? spi ^6H(tm^oii) . kg xi&s oi^s 21 4= sjh. e&x ^s?t:di y sai 
?i2i M=?um am its a^i oheoii m ?aiai2| ^ 33s eioii ?io\h xiss 01^ xhsis2| xioie w&m 4= sife sjipi sici 



[0014] e, fli2£i ssoii 2isia. mi^sio[aie>eiiuoii sioi, SAP121 &n §&°sai as 2§a bhs& 

£ ^BUIOII Ef'aU ^Xll UHXIff 4= Si^l ?I5H(IB)S0II) , kS X|g& 0|=g 4 2P2, E§>X SjS&IOl Y ^S^OII 

sioiah aaiu 212*01 »g : oi...x y 4983 smpisi jrupi »ohu3i bibob h at as.ejQtiiioiAi xi 

01^ X16IS2) X|Oi;>l JWt 4 Sfe §:DPI SICK 

[ES2i aeei ^si 

DS 1 1 01 SSOII °l& SAPI2I ftl-AI HEM 8 UEHHfe CHS? ^SEOIQ. 

01 & SOII 21 & &AP|2| fe'AI §EH 1 S! ^A| SEH2S UEILHfe CHSf ^SEOia. 
0| BTSOU 2|& gAP|2| tfM SEH 1 S 4IAI §EH 2 ! UEWIfci CH§f ?g£OtQ. 
01 SSOII 2|Si SAP 1 2| MM SEH1 SI £A| SEH2S UEfUli= CH=f ^&EOia 
Ol BIS Oil 212!- SAPI2I *!A| HEH2S U&Ufe LH^ ^SEOICt. 
S2H2I SSS UEILHb ai&r ^SEOia. 
§£H2| tfSS U&LHfe CD^ ^SEOICI. 
I^S2| ^Sl 

1 gbH^I SEte 2 BXI SEte gJ^B XI, 3 a mm. 

SAI ?|. PSm 0|£PI. SAa HI 1 21 AHS OiaiOI. SAb HI 2 2| AH « 019101. 
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